Introduction
The thyroid hormones thyroxine (T4) and triiodothyronine (T3) play a dominant role in controlling metabolism and are essential for normal growth and development in childhood. The clinical features and laboratory findings indicative of hypothyroidism appear when the amounts of these hormones available to organs, tissues and cells are insufficient.
The term dyshormonogenesis implies a disturbance of normal hormone production. While it may be due to lack of the driving force of thyrotrophin (TSH) , as in pituitary hypothyroidism, or to insufficiency of dietary iodine, as in endemic cretinism, it is especially applied to those patients whose condition is due to a defect in the intrathyroidal mechanisms, in particular to those whose condition is due to an inherited anomaly in thyroid hormone synthesis. Theoretically, hypothyroidism may also result from a defect in the mechanism for transporting T4 and T3 from the thyroid gland to the peripheral tissues, and from a defect in tissue cells which renders them incapable of responding to normal levels of T4 and T8 in the blood.
Whatever the cause the clinical features of hypothyroidism are identical. They are, however, modified by the age of the patient. If hypothyroidism develops in utero or the early months after birth mental retardation as well as physical stunting may result unless the condition is quicky recognized and adequate treatment instituted. While the common 'athyroidic' or 'dysgenetic' cretin and adult patient with primary hypothyroidism are non-goitrous, the patient whose condition is due to enzymatic dyshormonogenesis is goitrous. Some patients with dyshormonogenesis remain euthyroid, while others become hypothyroid, presumably depending on the severity of their defect. Most cases are familial and where data are sufficient the evidence favours the opinion that the defects are inherited as simple recessive autosomal characteristics. Certainly such a conclusion is fully justified for the organification (Fraser, Morgans & Trotter, 1960) and iodotyrosine deiodinase or dehalogenase Hutchison and McGirr, 1956) (Malamos et al., 1966) . Furthermore up to the age of puberty goitre is equally common in males and females but after puberty goitre is more common in females.
Anomalies in iodine metabolism may sometimes occur in endemic goitres but whether they are a consequence or a cause of the cellular hyperplasia is unknown. The goitre may allow as much inorganic iodine to leak from it as it uses in hormone production (Ermans, Dumont & Bastenie, 1963) . Iodotyrosines are sometimes detected in the circulation, and so are butanolinsoluble iodoproteins (Soto et al., 1967 In many but not all hospital patients seen in this country with sporadic goitre iodine metabolism assumes an iodine deficiency pattern (Wayne et al., 1964) , which suggests that iodine deficiency may be a significant cause of sporadic goitre. By contrast, otherwise healthy individuals in a community whose thyroids have enlarged sufficiently to be visible and palpable but who do not have large goitres do not appear to be iodine deficient (Greig et al., 1967 The thyroid hormones travel in the peripheral blood bound to plasma proteins. The one with the highest specificity for T4 is an interalpha globulin called thyroxine binding globulin (TBG) The other binding proteins are albumin, which has a large binding capacity but low specificity and thyroid binding pre-albumin (TBPA) a binding protein running in front of albumin on paper electrophoresis. This latter protein is subject to alteration in acute non-thyroidal illness (Oppenheimer et al., 1963) . T3 is rather less firmly bound to TBG than T4 and is not bound at all to TBPA. This is thought to account, at least in part, for the more rapid clinical effect of T3 as compared to T4.
Patients have been described with lowered TBG levels in association with thyrotoxicosis (Lemarchand-Beraud, Assayah & Vanotti, 1964; Cavalieri, 1961) or without thyroid abnormality (Tanaka & Starr, 1959) ; with increased TBG levels in association with hypothyroidism (Lemarchand-Beraud et al., 1964) or without clinical thyroid abnormality (Florsheim et al., 1962 (Nikolai & Seal, 1967; Jones & Seal, 1967 (Hutchison, Arneil & McGirr, 1957) to be present in a cretin who failed to respond to dry thyroid, which we had good reason to believe was potent, but responded to triiodothyronine. Unfortunately the response to thyroxine was not tested.
Recently we described patients with dyshormonogenetic goitres of the iodotyrosine deiodinase (dehalogenase) type, who showed abnormal handling of intravenously administered s3lI-T4 without there being any significant change in TBG levels ).
An apparent lack of response to the circulating thyroid hormones has been noted as a familial disorder in several members of a family who had high PB127I and BE127I levels, who were euthyroid, and who had normal TBG levels (Refetoff, De Wind & De Groot, 1967 
